The grid of evolutionary tracks of population II stars with initial masses 
Similar to our previous works on secular period changes in Cepheids (Fadeyev 2013 (Fadeyev , 2014 (Fadeyev , 2015 in this study we employed the method based on consistent computations of stellar evolution and nonlinear stellar pulsations. In particular, hydrodynamic computations of radial stellar oscillations are carried out with initial conditions represented by selected stellar models of evolutionary sequences. Consistency between evolutionary and hydrodynamic models is also due to the use of the same equation of state and opacity data.
Stellar evolutionary computations were carried out with the MESA code version 10108 (Paxton et al. 2011 (Paxton et al. , 2013 (Paxton et al. , 2015 (Paxton et al. , 2018 ) from the zero age main sequence up to exhaustion of helium in the core. The ratio of the mixing length to the pressure scale height was assumed to be α MLT = 2.0. To evaluate the mass loss rate due to the stellar wind we used the Reimers (1975) formulaṀ
where η R = 0.5. On the whole we computed seven evolutionary sequences in the range 
hydrodynamic models of RR Lyr type stars
Solution of the Cauchy problem for the equations of radiation hydrodynamics and timedependent convection was carried out in diffusion approximation for radiation trasfer and trasport equations for turbulent convection (Kuhfuß 1986 ). The system of equations and main parameters of the problem are discussed in one of our previous papers (Fadeyev 2015) . In the present work we computed nearly a hundred hydrodynamic models for eight evolutionary tracks.
The period of radial oscillations was evaluated by the discrete Fourier transform of the kinetic energy of pulsation motions
on the time interval comprising several hundred pulsation cycles. Here N = 400 is the number of mass zones in the hydrodynamical model, ∆M j is the mass of the j-th zone, U(t) j is the gas flow velocity.
For all hydrodynamic models together with the pulsation period Π we evaluated the growth
the initial interval of integration of the equations of hydrodynam-
ics. An inverse of the growth rate is the number of periods corresponding to change of E K,max by a factor of e = 2.718 . . .. If the star is unstable against radial oscillations (η > 0) then the linear growth of ln E K,max is followed by the limit cycle stage when the pulsation amplitude is time-independent.
Integration of the equations of hydrodynamics for stable models is accompanied by nearly linear decrease in ln E K,max . The finite amplitude of initial motions of the stellar model stable against radial oscillations is due to errors arising when the zonal quantities are calculated by interpolation of the selected evolutionary model. Solution of the equations of hydrodynamics for models with decaying oscillations allowed us to evaluate the oscillation period Π and the growth rate (η < 0).
The evolutionary time t ev and pulsation period Π at the boundary of the instability strip (η = 0) were obtained by interpolation between two adjacent hydrodynamical models with opposite signs of η. Location of the instability strip boundaries on the HRD determined for eight evolutionary tracks is shown in Fig. 1 .
During evolution from one boundary of the instability strip to another RR Lyr type stars undergo the mode switch from the fundamental mode to the first overtone or vice versa, therefore the temporal dependence of Π as a function of t ev undergoes the jump. The horizontal branch evolution time is several orders of magnitude greater than the pulsation period, so that without loss of accuracy we can assume that the mode switch occurs instantaneously. The evolutionary time corresponding to the mode switch was evaluated in the present study as an average value of evolutionary times of two adjacent hydrodynamical models pulsating in different modes. For these models we determined the periods of the fundamental mode and the first overtone using the discrete Fourier transform of the kinetic energy. Thus, in the point of the mode switch the periods of both modes are known. 
the rate of period change in RR Lyr type stars
The rate of period change as a function of t ev for evolutionary sequences M ZAMS = 0.82, 0.83 and 0.84M ⊙ are shown in Fig. 2b whereΠ is given in units of day/10 6 yr. As can be seen, the rate of period change of the major part of RR Lyr stars ranges within −0.02 ≤Π ≤ 0.05 day/10 6 yr and only the insignificant group of variables of the evolutionary sequence M ZAMS = 0.82M ⊙ near the red edge of the instability strip have the period change rate greater than 0.1 day/10 6 yr.
For understanding the evolution of RR Lyr type variables in the globular cluster the most interesting are results of comparison of the observed mean period change rate with theoretical estimate of this quantity. To this end, in the present study we employed the method of population synthesis. We assumed that within the considered range of initial masses M ZAMS the initial mass function is described by the uniform distribution. The use of the uniform mass distribution is justified by the small width of the initial mass interval: ∆M ZAMS /M ZAMS = 0.048.
Calculations were carried out with the Monte Carlo method, that is each random number within [0, 1] was considered as a fraction of the lifetime on the helium burning stage. Once the initial mass of the star and its evolutionary time correspond to the location within the instability strip, the program evaluatesΠ using two-dimensional interpolation with respect to M ZAMS and t ev . The normalized distribution of the period change rates is shown in Fig. 3 and the mean perion change rate of this distribution is Π = 6.0 × 10 −3 day/10 6 yr.
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